Europaisches Patentamt . 
European Patent Office 
Office europeen des brevets 



Illlllll 



© Publication number: 



0 454 861 A1 



0 



EUROPEAN PATENT APPLICATION 
published in accordance with Art. 
158(3) EPC 



© Application number: 90916384.2 

© Date of filing: 09.11,90 

® International application number: 
PCT/JP90/01464 

© International publication number: 
WO 91/07250 (30.05.91 91/12) 



© lnt CI.5:B23K 26/00 



© Priority: 22.11.89 JP 304328/89 I 


© Applicant: FANUC LTD. 


@ Date of publication of application: 


3580, Shibokusa Aza-Komanba Oshinomura 


Minamitsuru-gun, Yamanashi 401-05(JP) 


06.11.91 Bulletin 91/45 




® Designated Contracting States: 


© Inventor: ARAI, Take] I 


871-5-3-201, Kitanagai Miyoshimachi 


DE FR GB 


Iruma-gun Saltama 354(JP) 




© Representative: Brunner, Michael John et at 




GILL JENNINGS & EVERY 53-64 Chancery 




Lane 




London WC2A1HN(GB) 



© LASER WELDING METHOD FOR ZINC-PLATED STEEL SHEET. 



CO 
00 

in 



© This invention relates to a laser welding method 
for a zinc-plated steel sheet for welding zinc-plated 
steel sheets to one another or a zinc-plated steel 
sheet to a sheet of other metal by laser. An inter- 
mediate layer (7) for limiting the evaporation of zinc 
is formed between the zinc-plated steel sheets (1, 4) 
or between the zinc-plated steel sheet (1) and the 
sheet of other metal and laser welding is conducted 
by applying a laser beam (8) to the zinc-plated steel 
sheet (1) or to the sheet of other metal. As a result, 
the occurrence of porosity can be prevented and the 
bead (9) has a constant width. 




\ 
\ 

J I 




— ■ ■ 1 1 in n — r^^^^^ 

II 



LU 



Rank Xerox (UK) Business Services 



1 



EP 0 454 861 A1 



2 



Technical Field 

The present invention relates to a method of 
welding a galvanized steel sheet with a laser beam, 
and more particularly to a method of welding a 
galvanized steel sheet with a laser beam while 
preventing porosity and weld bead defects includ- 
ing surface craters that are formed by an evap- 
orated gas. 

Background Art 

Welding metals with beams of high energy 
density (heat source), typically laser beams, is 
used in a wide range of metal welding applications 
since the welding process is clean, has a high 
degree of freedom, and can minimize thermal 
strains. Particularly, the laser beam welding pro- 
cess for metals finds growing use in the automobile 
industry or the like as a composite machining sys- 
tem composed of a laser oscillator and a numeri- 
cally controlled apparatus or robot. 

Automobiles employ a number of corrosion- 
resistant galvanized steel sheets as a highly dura- 
ble material in their frames and other components. 
There is a demand for welding galvanized steel 
sheets with a laser beam. 

FIG. 2 of the accompanying drawings shows a 
conventional process of welding galvanized steel 
sheets with a laser beam. A galvanized steel sheet 
1 has plated zinc layers 2, 3 deposited on its 
opposite surfaces, and another galvanized steel 
sheet 4 also has plated zinc layers 5, 6 deposited 
on its opposite surfaces. When a laser beam 8 is 
applied to the galvanized steel sheets 1 , 4 to weld 
them, a weld bead 10 is formed as a result of a 
weld pass. 

Steel has a melting point of about 1545° C and 
a boiling point of about 2754* C, whereas zinc has 
a melting point of 420* C and a boiling point of 
903° C. Because of the heat produced by the high- 
density energy of the applied laser beam, the zinc 
with a lower melting point is violently evaporated 
into a gas, thereby forming porosity (cavities) 11a, 
11b, 11c in the weld bead 10. While only the 
surface porosity is shown, porosity is also formed 
within the weld bead 10. As a result, the weld bead 
10 has irregular width dimensions, and the welded 
joint is rendered brittle. For the reasons described 
above, it has been infeasible to weld galvanized 
steel sheets with a laser beam. 

Disclosure of the Invention 

In view of the aforesaid drawbacks of the con- 
ventional laser beam welding method, it is an ob- 
ject of the present envention to provide a method 
of welding a galvanized steel sheet with a laser 



beam while preventing porosity and weld bead 
defects. 

To solve the above problems, there is provided 
a method of welding galvanized steel sheets to 

5 each other or a galvanized steel sheet and a sheet 
of another metal to each other with a laser beam, 
comprising the steps of forming an intermediate 
layer for suppressing evaporation of zinc, between 
said galvanized steel sheets or said galvanized 

to steel sheet and said sheet of another metal, and 
applying a laser beam to said galvanized steel 
sheet or said sheet of another metal, thereby weld- 
ing the sheets with the laser beam. 

As a consequence, zinc layers are prevented 

rs from being violently evaporated. Porosity is pre- 
vented from being formed in a weld bead, and the 
weld bead has a constant width. 

Brief Description of the Drawings 

20 

FIG. 1 is a fragmentary perspective view show- 
ing a method of welding galvanized steel sheets 
with a laser beam according to an embodiment 
of the present invention; and 
25 FIG. 2 is a fragmentary perspective view show- 
ing a conventional method of welding galvanized 
steel sheets with a laser beam. 

Best Mode for Carrying Out the Invention 

30 

An embodiment of the present invention will 
hereinafter be described with reference to the 
drawings. 

FIG. 1 shows a method of welding galvanized 

35 steel sheets with a laser beam according to an 
embodiment of the present invention. A galvanized 
steel sheet 1 has plated zinc layers 2, 3 deposited 
on its opposite surfaces, and another galvanized 
steel sheet 4 also has plated zinc layers 5. 6 

40 deposited on its opposite surfaces. Each of the 
galvanized steel sheets 1, 4 has a thickness of 1 
mm, and each of the zinc layers 2, 3, 5, 6 has a 
thickness ranging from about 30 to 40 urn. 

An intermediate layer 7 is interposed between 

45 the galvanized steel sheets 1, 4. The intermediate 
layer 7 is formed by spraying a solution of carbon 
graphite over the galvanized steel sheet 4. Alter- 
natively, the intermediate layer 7 may be made of 
a carbon-base surface absorber. 

50 A laser beam 8 is applied to weld the gal- 
vanized steel sheets 1, 4 to each other. The laser 
beam 8 is produced at an output level of 2.8 KW in 
a continuous wave mode. The welding speed is 
sligtly lower than the conventional welding speed, 

55 and is specifically about 2.5 m/min. 

When the galvanized steel sheets 1. 4 are 
welded by the laser beam 8 under the above 
conditions, a resulting weld bead 9 has substan- 
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tially uniform width dimensions, and a porosity 
count, i.e., the number of cavities formed in the 
weld bead 9, is substantially 1/10 of the conven- 
tional porosity count. Moreover, the mechanical 
strength of the welded joint is not lowered. 

The above welding conditions are given by 
way of example only, and may be modified de- 
pending on other conditions including the pressure 
under which the galvanized steel sheets 1, 4 are 
held together, the output level of the applied laser 
beam, and so forth. 

The above method of welding galvanized steel 
sheets with a laser beam may be combined with a 
robot, and such a combination may be used as a 
laser beam welding robot for welding automobile 
body panels or the like. 

While the galvanized steel sheets are welded 
to each other in the above description, a galvanized 
steel sheet and a steel sheet of another type may 
also be welded to each other according to the 
method of the present invention. The intermediate 
layer, which has been described as being made of 
carbon graphite, may be of other material. The 
absorber may be applied by coating. 

According to the present invention, as de- 
scribed above, the intermediate layer which sup- 
press evaporation of the zinc layers is interposed 
between the galvanized steel sheets to prevent 
porosity from being formed and uniformize the 
width of the weld bead. The mechanical strength of 
the welded joint is increased. 

Claims 

1. A method of welding galvanized steel sheets to 
each other or a galvanized steel sheet and a 
sheet of another metal to each other with a 
laser beam, comprising the steps of: 

forming an intermediate layer for sup- 
pressing evaporation of zinc, between said gal- 
vanized steel sheets or said galvanized steel 
sheet and said sheet of another metal; and 

applying a laser beam to said galvanized 
steel sheet or said sheet of another metal, 
thereby welding the sheets with the laser 
beam. 

2. A method according to claim 1, wherein said 
intermediate layer is of carbon graphite or a 
carbon-base surface absorber. 

3. A method according to claim 1, wherein said 
intermediate layer is sprayed over one of said 
galvanized steel sheets. 

4. A method according to claim 1, wherein said 
sheets are welded by the laser beam at a 
speed lower than would be if said intermediate 



layer were dispensed with. 

5. A method according to claim 1, wherein said 
laser beam is produced in a continuous wave 

s mode (CW). 

6. A method according to claim 1 , wherein a laser 
machining head is mounted on the tip end of 
an arm of a robot, and a welding path is 

70 controlled by the robot. 
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